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analyzingthe amplitudes,durationsandthetransitvelocitiesof propagated
mitraifiowvelocities.
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of PHfsburgh,PA,USA, Universityof CaliforniaIrvineMedicalCente<
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ColorDopplerenergy(CDE)is an imagingmcdaiitywhichprovidesa tomo-
graphicmatrixof integratedintensifyoverfheentireimagingplane.TheCDE
intensityrepresentsthe numberof movingscattererspassingthrougheach
sampievolumeindependentof intonationangie.Wehavepreviouslyshown
in a steadyfiowsystemthatCDEcorreiatadwithforwardandreversefiows,
end IScapabieof calculatingvolumetricfiow ratiosand regurgitantfraction
(RF).For aorticregurgitation,a short-axisCDEimageshouldindicatethe
numbarofscatterersmovingthroughtheimagingplaneoverthetimeofframe
acquisition.Thisstudyaddressedthe hypofheskthat RFcanbeaccurstafy
measuredusingquantitativemeasuresof CDEduringregurgitationandfor-
wardflow.Methods.’Usingan in vitropuleetileflowioopandtwoorificesizes
(8 mmand 12 mm),variousdegreesof regurgitation(regurgitantfractions
from150%-68%;15conditions)werastudiadandactualflowswafameasured
usinganafectromegneticflowprobe.Croes-sactionaiimageswereobtained
usingCDE(Acuson128XP-10)andrecorded,withinstrumentsettingsheld
constant.Byoff-iinecomputeranalysis.regurgitantfractionswerecaiculatad
bysummingcrcee-sactionalmeanintensities(energlea)forrevereafiowand
dividingbythe sumof crcee-ssctionalmeanintensitiesduringforwardflow.
Results:CDERFsshowadexcelientcon’eiationswith fractionameasured
fromthe ffowpmbs(RFCOE= 0.973RFPRosE+ 0.68;r= 0.S8;SEE= 5.16).
Ccrrduslons:Ininvitrcstudies,CDEprovidesanaccuratemeasureof regur-
gitantfractionovera widerangeof aorticvaivuiarinsufficiencies.Shoti-axis
viewsareaaeiiyobtainedin patientsandshouldallowCDEmeasurements
of rSgurgRsntfractionto beappliedcllniceiiy.
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Theflowconvergence(FC)ieovelocitycontoursin aorticregurgitation(AR)
are constrainedbythe aorticwallstherebyrasembiingprolatehemispheres
rstherthan simplehemisphericsurfaces.Directcomparisonsb@vxsanFC
methodsusingthesetwo geometricmodalafor calculatingARflowshave
not been conducted.Methods:We usad 3-D finite volumesxisymmetric
numerlcslmodelsto simulate10steadyfiows(0.37-3.7Umin)throughan
ARorifice(aorticdiameter2.85cm,& ARdiameter0.57cm).ARflowswere
calcuiataduaingthestandardFCequation,flow= surfacearea”ieoveiocity.
The transverseand exiai radii of FC ieovekxitycmntoureweremeasured
to calcuiateprolate hemispheresurfaceareasat set distancesfrom the
orifice.AR flows were also estimatedusingthe hemisphereFC method
andcmpsrad to the prolatehemisphereFCresults.Results:Figureshows
% errorin ARflowsby bothmethods.ARflowscalculatedusingthe proiate
hemisphereFCmethodaraaccuratecloaatOtheorifice(-20rificediamatera)
WifhaornaovereetimationfuftherfromtheorfficaThehemispheraFCmethcd
underestimatesARffowcloseto theorificebutresultsinflowoverestimation
whichincreasesexponentiallyat greaterdistancesfromtheorffice.
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Corrc/ueions:TheprolatehemisphereFCmethodismorerobuethenthe
simpiehemispheraFCmathcdfordestimatingARfiowduetotheconstrsining
affectsof theveeseiwails.TheprolatehemisphereFCmethodcartbeeasily
automatedandshouidallowforaccurateciinicalquantitatlonof ARfiow.
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impsctofJetOrientationandPuimonaryVenous
FiowDirectiononCoiorDoppierFiowMsppingof
MitreiRegurgitation:sn inVitroStudyWith
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UniKPotiand, OR
in thisstudy,theeffactofpulmonaryvenous(PV)flowdirectiononcdorflow
Doppier(CFD)of mitralregurgitantjets (MR)wasevaiuatadin an in vitro
settingandobservationscorrelatedwithopticsidyevisualizetioninaieftatriai
(LA)rnodeibuiltwitha PVinflow(1.0cm in diameter)and MRorifice0.15
cr# in theearneplane.WithIA pressureat 10mmHg,westudiedccndifion
A:withPVflowdirectedawayfromthe MRorifice,andconditionB:withPV
flOwdirectedtowardsthe MRorifice.ForCFD,we usada Toshibasmnner
witha 3.75MHztransducerat4 KHzor 8 KHzPRF.PVfiowwasdrivenbya
eteadyflowpumpandMRflowwaspuleatile.Whenimagedintheplaneof PV
inflow,maximalMRjet areasfor A imagedat 4 KHzPRFweresignificantly
largerthanforthewalljets in B (8.4+ 0.7(SD)vs7.0 + 0.9cr#, p < 0.05),
butwerenotdifferentwhenimagedat8 KHz(A= 6.3+ 0.2vs.B= 6.4+ 0.4
cti). Formatchadconditions,opticaldyeareaeoftheMRjet (8.9+0.1 err?)
agreedbelterwithcolorDopplerimagesat 4 KHzthan8 KHz.in contrast,
in a pianeperpendicularto the PVMRinteraction,MRjet areasimagedby
opticaivisualizationrevealedsmallermaximaljet areasin conditionA then
in B (10 + 1.7vs 13 + 1.0 cm2,p < 0.05).The dye studiesraveaiadjet
deflectionand adjacentwali effect(Coenda)se the mechanismfor the PV
MRinteraction.Complexswirlinginteractionsand secondarycirculationof
pulmonaryvenousflowswere obsarvadas producingthe alterationof mitral
regurgitantjets.
1093-55 Csn“LeftVentricuierEjectionTime”StiiiBeUaed
sss Msrkerof CriticsiAorticStanoeis?
H.Karpuz,X.Jesnrenaud,N.Aebiecher,A. Delabays,N.Debbas,J.J.Goy,
L. Kappanbarger.Divisionof Cardiok2gxCerwreHosp/ta//erUniversitaira
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inaorficstenosis(AS),measurementofjetveiocitybyDoppler-achccardiography
providesaccuratedeterminationof pressuregradientsendaorticvalveares
(AVA)bythecontinuityequation.However,recordingof jet veiocitymaynot
bepossiblein technicallydifficultpatients(pte)andseriousunderestimation
of AScanoccur.Thepupae of thisstudywas to evaluate prospectivelya
simpierDoppierparameterto identifyptewithcriticalAS(AVAs 0.75cm?or
s 0.45 cm2/r#) determinedbythe Gorlinformulaat cardiaccathetetisetion
(CC).Thisparameter,the “Ejection17me(ET)difference(AET)”,is defined
esDoppler-measuredETminuspredictedET.ThepredictedETWSSderived
from Doppler-determinedstrokevolume(SV)usinga regressionequation
(describedby Harleyas: 0.002SV + 0.106).ET and SV weredetermined
from pulsedDopplerrecordingsat the aortic annulus.Sixty-onepts (13
women,meanage80 + 12years)suspectedAS,wereincluded.AET w=
calculatedin all the pts by the samephysicianwithoutknowledgeof CC
results.
AVAc 0.45cm2# AVA> 0.45cmzl&
Am z 0.045SSC. 33 3
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Corrciusion:TheEjacfionTimadifferenceisasimpie psrametertoidentify
crfticaiaorticatenoeisespaciaiiyin pte in whomaccuratedeterminationof
aottic vaivearea is difficultwith conventionalmethoda.A AET ? 0.045
sac.aiiowsdetectionof criticalaorticstenosis(? 0.45 c#/m2) with good
sensitivityandspecificity.
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Obj-”ves: In mitreistenosis,the effectsof changesof flowin the effective
orificeareaof mitraivalveare uncertain.Analysisof the proximslflowcon-
vergence(PiSA)ailowsevacuationof trsnsvaivularhemodynamice.These
issueshavebeantestedin stressconditionswhile the measurementsare
difficultandmaynotbereiisbleandhaanotbeantestadwithchangesof fiow
orxurringduringthenonneicardiaccycle.
Methods:In20 patients(16females,61 + 13years)withmitraistenoeia,
,mitrsivaivearea(MVA)wasmeaauradbyplanimetry(2D),PiSAandpressure
half-time(PHT)methcd.UsingColorM-modewithaiiaeingvelocityof 22 +
5 cmk.,analysisof timedtransvalvularhemodynamicewasperformedat 71
